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ABSTRACT: 

This invention is a very long instruction word data processor (200) including plural data registers 
(140A, 140B), plural functional units (130A, 130B) and plural program counters (110A, 110B) 
and is selectively operable in either a first or second mode. In the first mode, the data processor 
executes a single instruction stream. In the second mode, the data processor executes two 
independent program instruction streams simultaneously. In the second mode the data 
processor may respond to two instruction streams accessing only corresponding halves of the 
data registers and function units. Alternatively, the data processor may respond to a first 
instruction stream including instructions referencing the whole data processor employing A side 
function units by alternatively dispatching (1) instructions referencing the A side data registers 
and the A side function units and (2) instructions referencing the B side data registers and the B 
side function units. In the first mode, the data processor fetches N bits of instructions each cycle. 
In the second mode the data processor may fetch N bits of instructions for alternate program 
counters on alternate cycles or fetches N/2 bits of each of the first and second program counters. 
The data processor includes interrupt steering and masking control logic (125) allowing 
instructions to control whether the first instruction stream or the second instruction stream 
receives interrupts. 
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Mk7u?yJ>*'7y?b. 

Tu?y&ti^y?<mfe<?>h<?><oMWYX\ t-?1< 

m i fif^r- 9 v vx ? t ?g i m>mmmm.z®m ix 

r-* i^x? t mem i sfcosfi^s^^ntL^m 
uvy A^cnmi *wm- hm2 h t , ttot 

[0001] 

rut >y t)-fc r -r i??)i>m ! 57v* 
H (VLIW) £&B]-f£i>cDT'£&. 
[0002] 

[l&fc?>8ttr] #3fcHJfctVLIE (JBJiftftB. Very Long 
Instruction Word) "74 ?nTo-tr>y-*)-K.l/-f -f i^/P 
fi^ra-te xtr (DSP) <^»{cW«-r^. C<7)S^(7) 

rot s^T7y ^-5/ 3 y-cf ura-cfc 

©g<0^^-K;^tf*?ia (instruction 
level parallelism ILP) ^fOffl-t^lg^tJ: Offfltft 

xT • T7-'J^--^3 y(«WW4*^Htf5»flElLP* 

iMfcWi*<*fftc*tfHrf&c<b4eatc**. jgft 
m^mmx-^\,\ fxruKfrmrHm (tlp) # 
sntT»iiaK)tv^6ttfi&w&«rc§ *> i t *> ur u* 

iftclira-fc y -ro^ < (nWffi&miT A YiVX'tb 0 , 
tafoTffiJW^^.^ (XttXP-y H) a>4><03-F£2Sfr 

[0003] 

[ftffltfHftU: o t-f SIRS] VLlWir < Vfivmn 

vmn^zwmm^. %<nm> ( &mm$m (™ 

■ber crunching) j T7*U^-^3 yfcgigW&^Oj: 
?3ril?&tfK tV-r^<r>9X9\,Z^Z^X'$>i>. % 



• /^^A^S^fcJiiaT^ i-It^^i: 
LTV>3>. flUtf. H^lfl6)iASDSP7r'J^-^ 
3>liDSPt$!HSSMi^^^<0||^5 y7X-f^. f£ 
#<7)^^^liii^5&t'}ifilLP5:WLTV^vv Wilx 
U-rKHrfli. B$S*<aS^:DSP^-^;H^gS;P-7^| 

£LX^h. 

[0004] z.<mm*ttnffixn oiflxfut . ft 

0y&&n y/U )Vb Hfi^x *r i^^—Mz J; aJSgtro 
■fcvlhifri'X^Aj tV^£ffc<0*ffl#ff £15,574,93 
9tfc^-f J: 9 SrSjgtx U «y H-^<7)VLIW*#c*,S . >r 
•y ? n yju jltffizM- VLlWigfcfflS S -y 7 

7.3iU:?g&;*Uy KSrHfi^r^VLIW^xA^L 

&mbi-&x'$>?>o Mtem&t, b v 

[0005] X—/*-X-!r-y • 7*0-fe.yD- ( *ftfi/N 
- r-'^xTa^TiOVLIWvXxAWl^JCt^i SCI 
ttT'^i) fcWLTIi. im?>Bffl4y?-V-7$ 

ivtza-Y ■ xbv-j»0mT#wmztix»&. ma 

Xli«®^Xh-;p (stall) -thZX'td)* 

h y x «y f - v^siyx h * TBtc^ff^. 

btv- ymtx h r 2 o^oas: L/s^x h u -a*>4> 
^^awk-ri^rffitssj tv^^^o*ffl#HF 

m771,138^C*$itTV^. 
%mfr£X'mfZti?> 2B^yN'-y 7 r t J: J7o-fc 
■^Srffc^LTV^. DA'-FffitJ;S r 2 fi^-yy-9- 

453^t^^Srn-b y-9-(cJ;&^Sx^ y Ki&«^ 
LTl^S. x^nn-i^oiiJcVLIHltflF. >>5-Kfl& 

[0006] Jni.T , VLIWro-b -y D-(i#(csija^tc3S 
LTW3r^. Sfla*/N^h'5«i?i&fc'lLP^^?-f. 7*d 
•b-y^tt©t&Sija^tC«]#X*t. VLIWc7)||tf«©tfitC 

a^Uff-TI.. {af->T. VLIW7*D-fe-y»f»iSljaAJ!«|B* 
(C»i l) V-x£fji£MWiif|g-t& . 
[0007] 

^'x^, «»®fl^ia&^«$S[7-a^7A^r»^^# 
D^^IS-r-^ • 7o-b7lrt*i. r-^ • 7d 
-fe -y-9-«^ 1 X«*B2 ; E- K<7)t<=><o*>T'SSiRW{C«lflH 
■th. Sglt-HTIi. To^^A^ifilt^Ta^ 
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y A ii *? y ? <m WTTr - 9 V : Jx 9 <nWS< U: t> CO 

x?t %m<r)m@mz®m ixra r y a^oh 

LX7 u?y Jx^ami *W®th . 

[0008] meteor-? wjxntp^ri 
bim vmm.t^frt>m&ti. mmmim 

bim wwmmtizmm-h. ^2^-htiit- 
i*zmmz>itM*imvf>&. T-^Ta^-y^m&m 

4 KfcBiM F(cS«l/a>*. 81*- FT 

li. mmtWSMm^Jx^aiA^ KHS^-CJ: 

[0009] f-^rp* yirutM-xiiMfiw^^ 

2*- K*^^ 1 *- K^XX?* S . 

[0 0 1 0] 82*-FTHL # 

( 1 ) A-tM F«Dr-*l'>''X*i:AlM F<ofl£iE^K 
(2) B1M FcDT-^i-'X^iB 

•»m H^st^as-^-rs^i: zjumzfj x^ y 
i-rh z t tz x 0 . t-^t D-t y -»m adm F&fiEg 

$^S£#!8-t &&^££trl& 1 tSKS-X F 'J -MZft 
f-^ro-fe^ta. mtfcfS-xF'J-AfcJ; 
0<£ffl§fil>BlM Y^-tWxfaMtWt'm^ 

(DjmX'ii. T-^T-p-fe-ytJi, B1M H^ttfl^ai 

S<^t^-5r#Hg-ri»^<7)A ££tfgl 2 ffr^T. F »J -A 

izftm?z. 

[0011] T-i'TnHr y-tli^Srie^tSTa/ 
7A**'J££tf. SBlt-FT'tt. T-^To-fe y 
+m3S 1 70/7 A#»7> ?lc*t£-t.&#-»M ?;PT-7* 

O^A^t'JA^Nt'-y F?)lfe^£7x-yf-f&. SI 
2^-HT'li, T-?7a-k yy-te££.co-*-i-?>\sX'3H 
5.c07n?yJ±t;<?>?t,ZH\Z "/ h«^7i7ft 
S. X<i. »2*-FTIi. f-^ot'ytliS17 
a/vA^^fcftifrf &N/2t'-y h<7)^7x y 
■ft, * > 0^2rD^7A^'7y^(C^-ri.N/2t'y 



h<0^^-Sr7x«y^-t&. 

[00 12] T-f7a*vm. SBliSr<frxFD-A 
Xli^2^x F l)-A<Dfc'^*»a^J&*£gAft£ 
fr£W9li-& (Sr^-Sr "Tig t -f SgUiiAXxT&tf ? 

[0013] 

[^(onisom®] tmrnzmyntzm* umtm 

It, mmx7X3**/i)-XliCbxtVtJ£T*VX ■ A VX 
YyXVY ttTMS320C62x/C67x7 r 5 V OTD-t -y 

<io ^{Cf-^f-^X • <i >X b y* > htt*^ rp|E$fiT 

rTHS320062x/C67x CPUt^-fe.yh. #B&#-{ 
Hj t rTMS20C62x/C67xfeffi«fBSj -Sr#Bg$ix^v%. 

z(ovim\&mtz£')%£ii.h. mw<om$±. \xyx- 
tt&xitmcrh-ux'h&^K ^twmtmzmmz 
Kh. zivkxii*com<m5&i±%m%iziz®%izwt> 

[0014] zzxmuzm&t. ctewmfpimmm 

m (CPU) lOOWTtrn^^t'JlOBtf 

i eowmmLLtzmffmnztix^z,. z 

K 1 3 OAfcBtM K 1 3 0BC921M K*»**ifcfcft 
S^iTJtV^. A-9"-f H 1 3 OAtB-^-f H 1 3 0B<OH* 

^7r^H40Atl40 BSr-g-tf . -jR(CC6xT' 

it. ssmtis? bmuzmtfi. umuuimmnim 
fft. mwitmntmffi. tmwitT-fw-Ft 

XVT*$mth. MIX. Z(r>m&<07n-tvim— 

mzt tibfzmL^^m-rh . v 7 h 1 t*j«i 

7'D>y^(C*ta6/i>ilS. vm4>8^<07*a»/^3&<VL 

w u Ty a y<nmmmimzT < x^ y +ztiz> . 

[0015] iSi^fa^7f/f3- HUSl 1 5C0 
7i"/f- 7u?y Ai]*?y? (PC) AlfSOffllJIgl 1 
OtJrOTKl^x^iiS^y^ yhJi, 7d/7A^ 
t'J 1 0 5*><i>^T-fXys-yf-/T3-K^Sl 1 5 
(C7x yf-$fl4. ^f<XA*7f/f3- KJISl 
1 5«::il^.c0gS^^S-T3-HL, Xy-itjL-iV 
Ls mtCfSr^C J: 0 ^§iil> J: 3 fc^^Sl^lfi 
(S. L. HX»±D) t*T4 hXfU/^ftS. 8^ 

^fi^S*)!t 0 1 X'foh. *M H 1 3 OAt 1 3 OBliT 
o^yA^Sr^-f^^tSIISl 3 5 Afc 1 3 5B^ 
W-f&. 7>«*%tS^ xtlG'tl.^ilg^Sl 3 5A 
X<i 1 3 5Bli7 x -y^ ■ 7u?yJ>.*)*7y?mfW® 
HS1 1 0^tg^LTSr^TFl-7.*^(07x-y^^ 

raj&s*^. ffl&m®im&*-?x?RvxTTim 

12 5X'ft±-tb. «a**«4fcfc«^. SJiiA-7X^ 
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mmmm.1 1 oizm^Lxnmhmi^^yYy 

Ztih. >UTy4vWmiW.l2 0\i, 7n/7A* 
ill. 

[0016] Hff^mtC AIM H 1 3 OAXliBtM K 
13 0 B±.<ry£ft#\m&t& ^'^7r^fyH4 0A 
XJil 4 0B*^*OI^X;?3I&£§!JRM*:I>. Jo* 
^>-'X:?£iiKl4 5£:frl/ttM KifcfcOlocO 

-***'J 1 6 0£*3fU fliM Kl 30At 1 3 OB 
liT-fWJ 1 6 O^ifcitT^-feX-rs. *iJ»P^ 
X?15 OteCfaTO-fe y»M 0 0?>IM££f&iJ«l-t&g! 

•e&itfuf , i i &<$x h y -A<D*£#uff5r&T- 

&6. @2tt#fgiPlmfiJfcm0*Cf6. J?IJ*<7)7x 
•y^ • ro^7A^»>y^St/*(l^fil 1 OAtBSSS 
?&MflMM<«AlM H 1 3 OAfcBlM H 1 3 OBfcRft 
hith. ro/^A^t'J 1 0 5K^aA-^f 
/ra-Kggl 1 5{Z2-0<nX-Yl>hh. tft^r-f 
^^f/f3-H^l 1 5(i2-?cOgfcfrl 1 5 At 
1 1 5B{C^«ISiUt. &8mi 1 5At 1 1 5B(C<ii8r 
^•T^r^2 1 7 At 2 1 7B*mSB$it3t. tft^r^T* 
? 2 1 7At 2 1 7B{i&*AlM K 1 3 OAtBHM K 1 
3 0Bfci8r^£{££-r6. X\ #*Sgfil 3 5Btt7x -y 
f-- Tn^A^y^StfiSItSl 10 (Hi ) <Oftt> 

9(c7*-yf- • -ruy?j*ti*>>9iiLxmmG8.\ i o 

?&tlfM£Bl 1 0 At 1 1 OB<OT<O^TOffiW?>f 
7*94 >«i. ^Sl2 0At 1 2 0BttT. ArtM 
HtW Ktf>Pi#fc4Hf Sft) I/O* 

i». carnal 5 oAt 1 sonhmmx-bz. 

[00 18] C6xc7)^2it^ai$-^Lr^S*^ To 
-fe-/^«2oW±c0^ma5^ (**«4M45V»fc««! 
T-*S*Hat«S=5rS) (ct4M!BJ»C*4. C6xKJi 

im ^^stffl5g^3x hcom&frt>mzbR.w 

fri>x'hh. *®mnat L^mmu. m&<oc6xiz 
m^&mco®mmscoiSii$izm&z5-iz> z. t k& 



[0019] H2tH^ri»7-D-t y-tfmXRDJ: die 

1 1 OAt 1 1 Om&xW^ Ta^yAjt^ y 1 0 5 
<£*Ui2»K-MfcS*iTW ft>6«4r*r-f 
yf-Z-fn-F^ai 1 5At 1 1 5^^o^-/^7-"/ 
h (VLIW8^^-y K01/2) *7xvf-fft. 
T^T^ilg2 1 7 At 2 1 7BI±t8r^£A&tfB-«M Ka> 

T3-F1681 1 5At 1 1 5Ki rji^j C6x(cJ; 9 

tcr-f XAyf-SftS (A-y-f Fa6*(iAtHg§aGU 
LI, Ml. JUXDl'V BtfHHiBgg<0S2. L2, H2&t/D2 

\-<X. f^^7f*^7n-t7tli rffl^Oj C6xt 

[0020] ^sirp-t ^klt vva^Wi 

^VX^Rl^XrTlEai 2 5liAlM H 1 3 0Afi|^lx 
tB^ H 1 3 OBJIIfflU^X^WM^D&^SOa^ 
vx^$:SIR5. WEL&^xfRVXy-TmWl 2 5Ji 

ZtHZfcr>X&l&X-Z i j-t&. HI 30AtB^ 
H 1 3 0BOW^r*<SiIji^Srft^§ilTV%S%g- s Sia 
^VX^St/X-fT^fil 2 5\iztih<rm&*-i&2t 

Yx\mh&\m&%tih. ®<rm&mx'it--u 
ism&cot:#>z«r)t%&izm*u\ rnwj vmi 

P&&XT-TUimmm£r?x7tf r~?x?j Y 

(?x?) ^mt-tizthmmtLw icoxx 
T®mm&K<vmfr?x?tLxi>®fcth. -?%h 

[0021 ] 2o<0t-( Wz£X<rM®0bxmWl'>>X 

?zimtz>&m&s:\\ $«r>mmx\ mwuisx 

Vx?\t {-?xfj Ylz<n*1ffct&. rxu- 
fi V-i Y1fi3V-ttLX\^£\WW\'i'X91izm& 

* (xaM^wisx^mi*)) ixot^zms. 
m&^i^ihztim^mitw (x>x$mmx'2m 
tih mm v vx ? xmwv vx ?a>-mmT* 
%ts-.TYVi/>y ■ t-vtmmum ■, mams 

axu-y ■ Yxxm^mcw^^mzwkh ■. 
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2m.ztih'm\&&\ C67x (f?i6/Ma^uiR) x-\t. 

(0022] ZZX'fiGTyrf 2 1 7Afc 2 1 7BO® 
mc:M&t. #8*-KT&ffl^SKHc9iSr^JAiM 

4 F 1 3 0A*fB«M H 1 3 OB5rS«?-rs^T<0«a«3e 
It7r ^AfOgp^lfetTOlM H 1 3 0A£jMiR-T6«J: 
o^gSfii. kfiWffc:, bim H^r^r^2 1 7B 

Ji.T;h.£>Ofll£BiM KautSEttf A-»M 
T^r^2 1 7A(iB-«M FSiR£AlM FaHRfc38»* 

(■T^^. r 0 j £ r 1 j |c % x»± r 1 j J: r o j 

WScXtiNANDraStCj; *)MT*imX't>Z> . 

[0023] tr^^^xji 1 mm.mmwjx^ 1 

5 0AXJ11 5 0BOo-H<0J:d^ ^IgHflwtf&t*- 
*Brc\ OTi r #«j W&vvxtnw&nmh 

h : 

b'-yh H 

3 1 : ^S^X h 'J-AAt^X h y-AB£ft& (± 

30: 3^7r4;W$iSi:SaX>?£tf§Mb'-yh3 1 
-by hB$<7V^f#|) 

29: 3^7r^gjl*£tt§Mb'-y)>31-b-yF 

28: £X HJ -AAfc^X F »J -AB£ft£ <&aW 
S3B2SI*fe0|) 

2 7 : ®&*XTT®mtt& ( OcO^^TOm 

*UtB*0 

26-16: 

15-0: WLX-XtT ■ 7X? - b'-y K IERMflf 
lx^'x^tcj; OSflii^SO 1 b'-y M r 0 j JiAlM H 
1 3 0 A/v^-x. £,*u r 1 j tfB^M H 1 3 OB'vS-i. 4> 

[0024] WS&Z-XtT ■ -?X7ii^ZX'U 1 b'-y h 
• -?X? t LXS-tfztf. tmt LTSfla^i 0 2 b'-y 

h- <r>-?x ? i> ®m «imx-h 0 , -eo^-m 1 t y f *<a 

•♦M F^tf>^£#|»U ^2b'-y h*%»M K'VDlg 

[0025] J2lT»i. «fc 03eg§n^C6x^x 

7-J*¥. m 1 fcijcf J: o^-<OPCt~ YX'$.--<r)XV 
•y KS:Mf-ri»«®A^a2»c*>|, < l:a^2fiPC*-H 

<o2fixi^-y vzmiLx^hw^nmicsim-hfr 

L. Cin*^*)l.ao5iJWg?5*;a-H$-^fLSi|)iAS: 



[0026] &mz7u7y£.ii., 7Dt 7 W|8$ 
tr . ^TSr&A&tfBiM H • a- Y^Tuy 

TO?? Afiii^t- F^&fJftl^'X^i^AMRfc CSRSJ 
Sfl^';*;P<9rtg£AtM YWWWJXf 1 5 OAXteB 

im mmisfxti 5 0Bcot*^<i>*^\3b---rs. 

AM T7-f >-fc <fc 0 -b -y h Ztl& Z t (C&S3*l£V\ 

*<T>W)&Wj:Vi;x9\> ^annate 3 b--$<is . 
[0027] #StLfcAlM K 1 3 OAfcBlM K 1 3 OB 

^x v o -£.tf$m?z>m$wmmi. mmm?? 

T-^rV^KO. -b^^cOU^'X^^T-f/PcOrtSOffi^ 
A^J^W^'X^rtS (^fcAMR) 5r^S-rS^*<&|, 

Mzxiftmrnfen-ubLxmrZixz. vrnut^ 

XfiG&Ltrfk. <-?Xfi -<H wm&X-ZX-Jls 
t&frXHMiRl*:®&*-?x?t:tm??>. m>&tf 

[0028] mi±uv^<rmmitmx\ xyt 
Aii^)S^^^,^h7 yyivm^^ix 

bT4tgm$i& n+1, n+2Sl/n + 

3) tcjd3i^-e*s. 

WffiTVVX*X^)l,zXYT mm . 

2. r$m j mmwjx^iz^m^mmm/PBL 

v>y7"J± r$|Tj £.5-<M9MMp&) , A-^>f KtA 
H^SIn— H • XMI-A^vco^yTiSr^. B 
^ K(CB-!M • XMj-A^co^yr 

2r%tr. ROa (A^-f YUm^i^X^O) tRla?r^tU 
COold_tsk_GRs(CXhT^l' , RObfcRlbi^X 

3. m®misi;XfC?>ft®Zmb*&®. ROafcRlacOfr 
fc^rti^n-H^Rff (H7IC4^^A*3&»*) . RO 
bfcRlb*0$T£3:ii(7)o- KiSr%ff. 

4 . CSR$Wl^'X?Ort&£Rlt> / M£l!L R0btfO(*)g^A 
h'<7)AMR^»), R2atR3a$rXhrr^ s R2bfcR3 

b^xhrry/u. 

5. IERifJfflll^yx^cortg^ROb^l!), RObWrt^SrA 
■•M h'WSR^E) s R6bSrR2a-^IS, RObtRlbS-^t 
tl<OCtl_re«_save^X hry^. R4afcR5a£X YT? 
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6. ISTPSlI»U^X^<r)rt^$:Rlb^®. R7b$ , R3a /v s 

R6atR7aiSr^hT^r;K R4bfcR5b£X HT^:/ 

7. RObfcRlb* **•)<?) (Ctl_regjsave+8) ^JXYT 
yzTlV. K2ztK&ZXYTyy)V. (H|g(C<iR6btR7 
b) 

8. ££T'^ytt#J£*-KT-Sifr+. 
[0029] K##-«DX U y KfciftS^S 

its. ffi<0 titfit,. ra-fey-9-#S££3*tS 
SfifcS&tr.r tlz£*)Z<Oig, 

-YtjUz-UcoW Hi^^'-v^r^ff^ns, 51 

^'X^KS&yC/iiM HM7x7f • ra/5A^>) 
y^at/$Offl©ISl 1 OAXtil 1 0B#3IS8<'*\ x 
li r *££j f£(=H5e-*M H (fllAtfvx* ■ 1M H) *>* 

[ 0 0 3 0 ] L^^mXMTu^yMimmv^ 

xig&mzmmmmtmwx? ■ at-mtm* 

vw&wmmztt ix t,r*mj£ft-f& . 
[0031] 2ft^jstia±*»gfit$nfc«^. «itr . 

2*X«4«c^-fi|*f5JigT'*)l.*f, #«<^igij(?)$!l«5- 

it±. vm4mm<?>4mz^ b. c. Dt^. 2* 

^<0ffl-^a5^<iABtCD. ABCfc DXfiAfc BCDT£> h . 
(¥-7TTD-t-y9-^2XJi3 (AB/OT). A/BC/DX(iA/B/ 
CD)Xtt4gB#£#8re#S. *«BLT» 4flc0tt& 
tts 4ffl^«Lfciia*>4,*iMi<02«cXtt3#»5e 

[0032] 1 o<^f»^:«Sfig«C6xr-^ r ? 

f- + fc «t 0 wrasse 7 r 4 ;h«r o . sa^st/i-ee 

(predication) X'hb. #S£ U^etCtt. .Ifi. 

Y<Dfiiitx V V-J*fflTlffiiznm:Bj!&Tn-tx%\ 
Mti^^b-ti, .rcofllti, AIM Kj&^^Uj^x? 
OloAMf oKSft-O^a^-^l. (#!*.# ^'-v > 
TOcfcdST&fg (predicated) g&g) . B1M KUjffig 



-A##$fc:g#fc|S£U ^tftfcHtrtS^XJin 
- Y<VZ <93tfr#Hfr IX < b i>#lzm 

ft L-Oi*£fc $££1/0*6. Ztltf* dX*t\,*§ 

b LT* p K Lfzlsz/X LTH&6 3- H • x 

MI-AaWrtM KTSWrLTWC. #WCB-»M H*<P 
iSXftfiVT Lt:t:it»U-7t: VMUZftX Li-yt: 
*). Xfig&SlM YH^mtU : Jx^^\<7)2^<7ym2, 

C6*§£#*>6. teore&i, ^H^r^HifK Xli 
[0033] mimte&ko 1 o<o^«. h y 

¥ttX-mfT-$-&ZtX'h6. ZtMU£Utt®X'$> 
4. @3 (±) t@4 (T) ftmx 
YV-J»WttL<7)iH YX'£&vm?rLX^&mz--%cr> 
*TA HT# — 1 X —zSfta— H • x h y —A S-^JSTH 

OA-t^f K^^Wi-tffiliC^^^T-llrrL. B1M K 
fSr^'^S^'f ?Mz$m l.ftiX 8#^om-^ ^< 
-^*PSr*ff^-|.f){c^< 1 1> 2iM ^/P*»*»4C: i: 

-t&Wzhh*>A,8*M 7 )VfrfrZ>. m^Z. <£X<n4 

&^wffii\.ZT i xrtv^mxhttmttht. b 

tM Kti^aT'ft/c:^^<0D->f X<0 (4iSr^) PSrH 
[0034] *H*feW{i«l»^xX^^ 2S^f 4^ 

iafflwv ; x^ow«i* < -*-«?)D--f Htc#?rri. 

-1rtm<i*-ite*M Yii*fi&M<r>WJ Y ■ ViSx 

U^'x^^r^yKOtr-fXi^^t^S. 

t. *-i;wf YX'it*<r>M%<?>mm*$ffit 

■ *n YX'im%T-jEmt iximzti 

mzmL-t&H&yTJMmm}. ro^-W Kj ^*&L, 

[0035] i Ytfmt<r>V4 Yfrh 

■ttLSMcOtmisi/XtyTAfr- -i *-i'<^m\'iS 
X97rA /Urt^Sr 3 V—'th&WPhb t^o &X\ 

ttX. WinViSXfyrAiV rcj Sr^rS^^-^- 
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ftt&H Yim®(OZ7 r 4 ;UOftb D £C7 r 4 >V*T 
?*x-t& z t a<r# h . z <n*-v 3 >ii4rtffirfcB 

[0036] mkna&tmmkznm&zi^ t'*>t> 

^t'J (Tay?J±X\iT-f) t>tM xizmixsz 
S£*r*\ 2oc7)^Xhi;-A(iJt#S:"rtgfc-r*J; 
o 3- YfoZtlZ Z t iflmZtlX^h Z i: tcassti 

uffiffltciex^itssrttv\ <mtz%tx#mt&zt 
[00 3 7] m3izm&k. #mm\±rvyyA>x*: 

V 1 0 5^ r 2Sj T^-t^<7>i®tt5rj!!S-ri.«5^ 

o^S:*-r. :of^, r^-bx@5tmfea^3 0 3 

OBHJPTT** D <i#tM ?rt--C£8iiHS7N-^-y h ( 2 

5 6b'.yh> zttji-tz. z (Dmmii*<m<oMm\m 
tmzwM hi i oAt 1 1 0B*»^7x-yf- • ruy 
yKi]*7v?mfwmm.\ i oAt 1 1 ob-hit. # 

*t<i9iVC\Z*>h<rV9-4 YW&tyrt Y - 7x-y?-£ 
mrt&fr*M1Ri-Z> <i>L£>*tff) . 

KttlotJ&WM ?)\Mlz%cr>wm-\%h. 

-tKh-bmi ? mz+h mts*&**v Y*m 

X. $1M?/HC-«M KBJi*<9&<7VN-^ y 

V^tf). FIFOM'-y7rj!*&*^fi3 0 7Ai:3 0 7Bi:L 
TS-tM Kfcftft6*U ;«/<»7r'J H 

• 7i yf- • ra^A^^y^atx^ifeai i oa 

t 1 1 OB^0|«TFtC^S. Z<?)m<0TV7x. >y^<ii 

[00 38] BiM FfcJUfc. Sta±«lgllUfe«F| 

1M FT**>£ ) fc**«fcH«?, 83 2 2BJi, 
mH&WW<* h£fflSU .TftSr ra^coj C6x 

ra-FSffll 1 5FV»&£3fc^-&. B1M KfcH 
^LTfcSS'BiAvx;? • XfTl&gi 2 5<i«H±# 

[0039] A-tr-f Fli*OlSHS£jaT<0«k: 

t£5J!LTO&<, ffe^T^T? 2 1 7AJi. ft*"*? h 
£A1M H • >Vrv h 3 1 8At B*M K • ny- y h 3 1 

8Bty-h-fiftiW)*^y-h • rirrvumz 1 

7t<t0ffiftx4>n/c. flO*.T, *4^^tC#fSr^tj& 
i&llb' y F £>l;fHrt-i>.r i: Sr^O^eOT^rKiC: i X 
mftZtlb (?%b*>. B^ K • WX? YYVX 



0-1 5teAlM H • l/y'X^7r-(^l 6-3 IT' 

hhvvxt ■ tvvxv ttmibtih) . nam 
fft Mmim*-tz>m)}\it'>y h •? ht/^y 

YXm (B- fcWfix*) ^ H • If^f 9MfiZ.WA 

Jg^S. v;Uf-TU^-^3 2 1 {i»JWI&a3 1 9W$iJ 
ffllTT'A-9-^f FXJiB' H • h ( 3 1 8AJ3Ui 

3 1 8B) cr>t'ht>frZmi-f?>. mUt'lT-v Mi 
•»M KBt^tidt ra^Oj C6xr < Wv+RVf 

A-tf-f K • /^-y htB' ^ K • y^ y h*«A^ H • 

>ury4>*%jti, Wftsmjn^-ftxmft-r 

b' y h Sr-fe y h LTV^V^fiES^Air . y ^ fc 

te#>liz£ft(W-'i?lW s irti>h. m-oX. *^61f-< 

h. mtz%&4t>iy-~/ hifik*H YXmttkt&t. 'M 
ryAV\t*m~/-7-yX fVA, B' s A, A, B* 

izmtXK^X^X^A^ Y^^y YZ&mL 

/c^rtc^L. mi-f&itwi'-i-yxii i" ^a. b' . 

B' . A. B' X\ Ztlii. £X<W W K*$*V* 
y HBJJLh^B' ^ Y^t^tfi^iry Y 
h. ^hLlMl'-'rvXffM-tilfi 
lHlfeLh^Ldl>. -r%fr*> ^A, B' . B' . B' . 
V. B' . A, B' , A. A. A. B" COid&i'- 
^ryXiM.iZk^hh. 

[0040] J3lT<^ttro-fe <y 1ht>0*^Ofl08tEh. 
(*^fit) To-b-y-*Sr&MK«ft£«>**U r»- 

^ - ^'a-9-^ h j t v » 3 ^conimm^^^ 
y\<r>mmm<r>m-4 ■ *h Yitm^tii 

frZm-t. tmmizm^lfi: r-ft&a-YW Yj t 

^o4&fr>mt?mii. itftnyA yco t-kmj -*m y 

<r>4*% ( 4 ) igr^-y^-y Y<m<ryi®xk^t . n r ffl 
-^9>v (mmya-^y-fx) ftx-Mnzmfiztih 

A,, A 12 {B n A 13 > B12 (B 13 B 14 } A M 
HI2fi¥ * {A 21 B 2 i A 2 2 B 22 } A 2 3 {A 24 B 23 B24 ) 
[«13 
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[0041] ±ie<0*T\ AfcBlM K&££££gHr*~ 
S^*^25Ufi0!l{c^^/v!^. dMlt-H-WdSfeiMt 
H J: OiSr^cott{J||ff(c^<*^S ^htfWrh. 

nztnityt>fr%nmmm (n$m\wi*Hini>miz 
enftu 7-a-t y^-comnt^m^m^iz 

[0042] C6xT&£-t£nt-0* b-M±*^) ■ 

i>xb-)um*k-?z>. m* u*sN£iuu z-hhtw 
isxtj* k> wxb-A'th. ztiiifflm&m 

H£^££#^&^fck>irflg-t\ 2rc/)|»<7) 

[0043] mkm3mt(mtmfti&m2mzM<7>z 
4 X(D£ma~ b xb y-A*£iM x<rvmx v y 

1. 7Dt7t2 0 0^t-H TUffL 

2. gija^vx^a^rTlftai 2 5(c«t0. rat 
■v* 2 0 OIliJffiWtWTEJeLfc J: d H'v 
OiiA£K§«rt6. .IfUiB&l/B' Uy^7r^/^ 

K ^S ; 3:«®U'^x^fc-5-ofl!!co«®fflSliA-9-'f H 
1 3 0A^3f-$ixS. AIM H • 7x •/■?- • 7D/7 



A^->^^at/©jfflsgi i oa«^eco^^t\ m 
wiffmLLx^imv-j bi30Mtxb-fr-t&. 

3. BlM H • 7i7f' ?u? ! yh>1}*»9mfW& 

mmi i oBtctiji^siei^NyH? • rKWo 
Hixbryr^itLxiv-^-yi:^ aim h^xi^ 
[0044] z<r>m^j(ovyb^x.T {-f^hh. mm 

ffijf<.\s-f<>?i/X7-J±. RTOS) m#£ZZX-%l 
XX-ht, ^iffB-t^ Hi 3 0B£:ryxyThU:^SiJ 
JZ^A^H^^-eoflfi^ ri^fic^j *^>f H 

zcomn'i^Kfxrzmmzmfrr&crfx^m 

0 , A^>f H 1 3 OAorn-b 7tJIi^L^ltfilft 

[0045] RTOS^^aT-ti^^t^T-ftS. SrtfS: 
^>cm«2OC0^SS^^3- H • X b y-A (^f 
X&tPW X) fc 3a<07-n-fe»/H«i^ (*^J8I. 
#SUfc2-?<7)¥-lM H, »KLfcl»^--f Hfc 1 
H) *M^-K*7L*WO«ri5.«tv\ rj 
Wf-f yii. fflSS^n- H X H y-Ai&S'J^^T' 
XHy-Atc^fiJL. UZhKttMlxmiL, K^X' 

>mizmtximM%i'&x'Z hzt ?rajg l . ^ffl-ri. 

im&ZmttimiZiPH Xcorj- H • XH'J 

[0046] aWrflW^—r < y/^f AIJ. ^ 
XcDX h y-AiiK^^fiTt^fa^faxn-b 

S(0S*ttffl-9-^ Ht-H*^Hff^T'J)i.^tSr)lM 

bwnu&c^K ryxbj fxtuznmwa&cVf 
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xhj^7 f#s uzmtmt i . -wtmmz® 

£\ ¥k7-f&t8£&H XOXF'J -A£¥)£fc- F<0 
AIM F^ r a _^j -f&io&jrt'^.. &WC1M F 

sit fcaasiufcv*. 
[0047] *BHassneaL^0f(cjDiT. $ ^cte 

[0048) b&commzm i xwizarcomm^-t 
?\s=jx?t. mm&mmi. mcruvy^a^y 

•>y^<o3r€<7)i><7)co$iJflrF-C. -r-^i^'x^SitR 
AiiH***ft!*T$ft£lfc HE— Ft. jgl WJ 

x9 1 m i mommsmmm ixm i tw^a^ 

ism i s^«i^s*^^siL7tm2e^i^g^ffi 
ffl txm 2 -ruy y a* fffmr? j^^nrnff 
mwi-&®2±-vt. iz&-?xMRmz®ft*ii& 

( 2 ) IB 1 JffiBttWjBfefe^ar-^Tn-b -y-^fctJ^ 

«wm Ftas«fl^so^a-^stt^ffl^B^>f f 

j&»6»J*$*U mrn^Aj&^V^fctAlM F - r 

yjjxU+jyn&m* f • r-ry-w^x^tBiM f« 
20<7)ttiLt7*D^7A^XF •i-AfrmN£jea 
( 3 ) »2«B«««ft*«Br-^7-a-byH«c*jV^ 

tm^^mmt^K 1 1 1 wnmwx9<nk 

*H KSWCfcOMITCiU *2*-FTttAlM F • 

f-^i/^n aim mBgm<v®mi'j?% <ti> 

1 HoMlfl's^aAlM FSWHcJ: VWMZti. B-V 

< 1 1 im<?>m®ui;x?<r)W( vwhzx vnm* 

tih . «ft*4*BT- * /o * y -y . 
[0049] ( 4 ) »2JfflE»0i8JU?«H-f-^ 7*0 

85 lro^A*^ 0$JW$*t&1giS:T-?T 



n-b -y-y^^fc ISffeliSgWJ-i: £#!SW-£fSHW>;* 
£&tigl 1 ffe^X F U -AK#gU ATM F • t-? 
^?tW Fmfi^tHBBLTlifTSiU 82 
*-FT\ &2Tn77AitVy?iz£r)Wmtl$>m 

Z,4&GCDX.£1ztJm2tiiirAbV-Mzl8§L, B1M 

f • f-fvvathvtA mtisamzimixmr 
( 5 ) S2«EK^i@«^ST-^ro-b >yy-(ctjv% 

V-t&M.<r)WM®£Wk Sr#SS-f S^^^om 1 ift 
F y-Aicjegu ( 1 ) AtM F • t-^I^'X 
?i:AlM FH&gRttH*-**^ (2) B1M F • 
T-^v-'X^iBlM K8ffi3£S£#gft-&ft*££ 
mzTAXn ^-th Z t KJ: »)AtM FS^SS-ffi 

ssw^a-t ^#H§i-si&^^^^tfm2^x f y 

-itML. B-y^FffifgHSfrfiyBLTUffSft 
( 6 ) Ig5 Jli^OjgJIiiHfrlgx-^Tn-fe: y-yttJl» 

ZMZT-fTu-t-y-rnfflmmcrMsa^zmm-z 

u* vWi&\7xiy7&l)*;y9tzftft-fh&*)-4 7 

/PT'Tn^^A^^yA^Nh'-y Fc0^^7x-yf- 
L, SS2t-FT. T-?7v*z v*r\Z££.<r>V-i 9 >V 
X\ miTw/yA.A'yyflzMfct&TvT'vI***: 
VfrhtiVv Ft0^5r7x-/^-L, S27n / '7A^ 

■7>^t^-rsrp^7A^*y*^Nb'-/ 
?r 7 x -y f-rs . e^^x-^ra-b -y-y. 

[0050] ( 7 ) ^ 5«fBKcoeft^^r-^7-P 

-fe-y-ycisv^T. ?^»(^ r-^ro-b-/-y-<o$ij»fflco 
i&^iB^-rsru^A^tyi:, 

FT\ f-^7n-t7tliSl7n/7A*')>^t:^ 
J55i-^#-y-< 9 )VXT^v^^)ti^hWdv F<7># 
^7i7fU »2 j e-KT. f-^7ot7t«S 

i r d ^5 a* ^ y ? cwr «► r a ^ ^ y *^ 

N/2h'7h^^7x7fU &2 7 , o:y'7A#'7 

y^c^iG-tsro7'5A^ty*^N/2b'y hi^ 
^••&7x«yf-ts, m^^mT-^ra-t -y-y 

( 8 ) S2^iei2^j@ft^ilT-^rD-fe -y-y-fctj^ 

T. IBl : e-Ft^2 ; E-FtcOEI&t/®2 ; &-Fi:^ 
lt-F*i:^)iakO«*iU#*t:J:0«lilS<i6, i@* 
^if-^7o*7t. 

( 9 ) msm^M<omm^T-fTti^ -vvizti^ 
x.%l ®w ui/xffiwmfe&mzm 1 a«t» F?r 

IBISLT f-^rnt y-yjiffi 1 ; E- Ft^2 ; E- Ft 
<0b' y F*»A»^ lffl<0b'-y MliSrieiiLTT-^rn 
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*-yimi82*-Ffcm*-Ffc<Oia£«#;tl>. M 

do) msimwi<r)imtii&mT-?7ci*<v?izti 

Ffc£52*-Ffc<D|g-H!J§;i. T-97u*:v+r\m 

^^(ommz^2^~ f tmi f t <m*wm 

(11) m2Jm&(0M%$i&m7-77ti-t>ynzte 
WC. S^fc. ^lffe^XhU-AXtt^2^Xh'J 

[0051] (12) 1 4 

OA. 14 0Bfc. «&tSf£§£S13 0A. 13 0Bfc.1g 
XTa?5J***»9 1 1 OA. 11 OBfc££trjB£ft 
^iST-?Ta-fe-y-rc*>D. ^lX(i^2 ; &-HOfc' 

t> A>^-rs«?wtcfWiirfigT'*& . & i f-to. r 
-^ro-fe-/^«m-^r^hy-A5rinT-rs„ §12 

7j±^xYv-j»*mm\,zmi-th. §12^- ft- 

$&LXi>£lK itzte, T-fTv-k >yU1i. ( 1 ) 

AIM F • ?-9WJA9b*M Fflug§gB**siB*-& 

(S^-fc ( 2 ) BlM F ■ T-^l^'X^BtM FUS&g 
S^#^^#^Sr^i:tT -f x/N--y J-?2>Zt lz£ 

o. aim mftgrnzmLx-kT-fTu^yvt: 
i h v-^zsmLx t j 

?To*>y-Wi3e5:<9lM fivx'Smfrrrurv&ii*? 
^2ro^5A^^y^cO#/? CON/2 h' x F$r7x 



*wmm±coRTfz<7)i&combim®tzMvkztiz> 

[02 ] *m<?> l H&PKcftoTISjgSh*^ 1 <rrr 

[03 1 *%wm>z$mmz± o^^fitzmi<or 

U*-y^<0±¥gST'J>£. 

[04 ] XmfrfflKmi&Mlz J: 9^1!£it*:0 1 07 

o-fe>y-*<oT¥gras. 

[«F^c0StHB] 
100 CPU 

105 Ta^W^'J 

160 f-^tl) 

13 OA AlMF 

13 0B B1MF 

S. L. M. D ffil&m 

140A. 140B \si/X97r4lV 

1 1 0.1 1 OA. 1 1 0B • TU'/yJxA^ 

115. 1 1 5A. 115B ^r-^XyN'-y^/x^- 
FSE 

1 3 5A. 1 3 5B #H£gffi 

125 m&*-?x?mx7-rms 

120 ^MT5^«ffi^g 

145 l^'X^Zfcgffi 

15 0. 15 OA. 15 0B fflWUiSX? 

2 1 7A. 2 1 7B ^TyT? 
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